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Introduction and Goals

Future Experimental Assays

Many Mainers are exposed to arsenic via their drinking
water. Recent research indicates that arsenic exposure through
drinking water negatively affects IQ and learning in children
(Wasserman et al., 2014). The unknown mechanisms behind these
deficits may be due to either neurons or glia. Previous research
indicates that arsenic exposure is linked to increased reactive
oxygen species (ROS) production, which damages the DNA,
proteins, and lipids of cells (Barchowsky et al., 1999; Chen et al.,
2009). ROS have also been implicated in the induction of neuronal
autophagy (Scherz-Shouval & Elazar, 2007) where the cells
metabolize cytosolic components during periods of oxidative stress.
We hypothesized that arsenic exposure increases production of
reactive oxygen species in glial cells, thus inducing autophagy. To
investigate the consequences of arsenic exposure on glial cells, we
have measured the metabolic activity of a C6 glioma cell line in the
presence of varying arsenite (As(III)) concentrations.

To determine if these findings are indicative of autophagy, acridine
orange assays to assess lysosomal generation will be conducted.
Lysotracker assays will be used to stain the acidic lysosomal
vesicles, further supporting our hypothesis that autophagy is
induced. We will also assay for autophagy specific markers.
Cytoskeletal changes at 2.5 μM As(III) exposure will be monitored
and combined with previously conducted cytoskeletal
immunohistochemistry stainings which displayed disruptions in the
microtubules and actin post-As(III) exposure. Disruptions of these
characteristics will be quantified to further supplement previous
research regarding potential arsenic effects on neurons and
cognitive functioning.
To determine if antioxidants can remedy the toxic effects of arsenic,
Morin will be used as a treatment and the effects on cells will be
monitored.

Figure 1.0. Representation of metabolic rate of C6 cells either 24- (solid) or 48(dashed) hours post exposure.
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Materials and Methods
C6 glioma cells were grown at 37°C, with 5% CO2 and 95% air, in
F12K medium supplemented with 2.5% FBS, 1% Penstrep and
15% Horse Serum. To monitor metabolism and dose response, cells
were distributed into a 96-well plate at 1x105 cells per cm3 and
exposed to 2.5 µM, 10 µM and 20 µM As(III) concentrations. For a
positive control, cells were exposed to 1125 µM and 1500 µM
manganese chloride, which has previously been found to induce
autophagy in glial cells (Gorojod et al., 2015). MTS reagent was
added to each well 24 or 48 hours after As(III) exposure and
allowed to incubate for 4 hours before absorbance was measured
with a plate reader. Each well was imaged using phase contrast
microscopy immediately after absorbance reading.

Results and Discussion
Our findings indicate, surprisingly, that after a 48-hour period, cells
exposed to 10 μM As(III) have an increased metabolism compared
to cells incubated with the lower dose of 2.5 μM As(III) (See Figure
1.0). The cells exposed to 10 μM and 20 μM As(III) present with an
abnormal rounded morphology and an absence of cell extensions
(See Figure 2.0). We hypothesize that autophagy is being triggered
in these cells in addition to obvious cellular disruptions and that
inhibition of reactive oxygen species could rescue these cells from
these effects (see future experimental assays).
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Figure 2.0. Phase Contrast Microscopy images of C6 cells either 24- or 48hours post-exposure.
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